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<110> 



Schulein , 
B j ornvad, 



Mart xn 



Mads Eskelund 



<120> Family 9 Endo-Beta- 1 , 4 -Glucanases 



<130> 5843.200-US 

< 1 5 0 > 60/137,295 
< 1 5 1 > 1999-06-03 

<150> PA 1999 00755 
<151> 1999-05-28 

<160> 10 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 42 
<212 > DNA 

<213> Bacillus Lichenif ormis 

< 4 0 0 > 1 

gtcgccgggg cggccgctat caattggtaa ctgtatctca gc 42 

<210> 2 
< 2 1 1 > 6 4 
<212> DNA 

<213> Bacillus Licheni f ormis 



<210> 3 
<211> 61 
<212> DNA 

<213> Bacillus Lichenif ormis 
<400> 3 

gtcggcggcc gctgatcacg taccaagctt gtcgacctgc agaatgaggc agcaagaaga 6 0 

t 61 

<210> 4 
< 2 1 1 > 3 5 
<212> DNA 

<213> Bacillus Lichenif ormis 



<400> 2 



gtcgcccggg agctctgatc aggtaccaag cttgtcgacc tgcagaatga ggcagcaaga 
agat 



60 



64 



<400> 



4 



gtcggagctc tatcaattgg taactgtatc tcagc 



35 
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<210> 5 
<211> 35 

< 2 1 2 > DNA 

<213> Bacillus Lichenif ormis 
<400> 5 

aacagctgat cacgactgat cttttagctt ggcac 35 

<210> 6 
<211> 37 
<212> DNA 

<213> Bacillus Lichenif ormis 
<400> 6 

aactgcagcc gcggcacatc ataatgggac aaatggg 3 7 

<210> 7 
<211> 43 
<212> DNA 

<213> Bacillus Lichenif ormis 
<400> 7 

catcattctg cagccgcggc agcttctgct gaagaatatc etc 43 

<210> 8 

< 2 1 1 > 3 8 

< 2 1 2 > DNA 

<213> Bacillus Lichenif ormis 
<400> 8 

gcgagaatag cggccgctag taaceggget catgtccg 38 

<210> 9 

< 2 1 1 > 1941 
<212> DNA 

<213> Bacillus 1 i cheni f ormis 
<400> 9 

atgaaagege tttgtttggc wcttttagtg atcttctcta tgagcatagc gtcgttttca 60 

gaaaagaccc gtgeagctte tgctgaagaa tatcctcata attatgetga actgetgeaa 120 

aagtctttgt tattttatga agcacagcgc tegggaagae ttccggaaaa cagccggctg 180 

aattggagag gagactcegg gcttgaggac ggaaaagacg ttggcctcga tttaacggga 240 

gggtggtatg atgeeggega ccacgtgaag ttcggtctgc cgatggctta ttctgccgca 300 

atcctgtcat ggteggtcta tgagtaccga gatgectaca aagaatcggg tcagcttgat 360 

gcggcgctgg acaatattaa atgggcgaca gactactttc ttaaagecca tacggctcct 420 

tatgaattgt ggggccaagt eggaaatgge gctctagacc acgcatggtg ggggccggcc 480 

gaagtaatgc egatgaageg ccctgcctat aagatcgatg ccggctgtcc ggggtcagac 54 0 

cttgctggtg gtacagccgc agegctagea tcagcatcaa ttattttcaa gecgacagat 600 

tcttcttact ctgaaaaatt actggctcat gecaagcaat tgtatgattt tgccgaccgc 660 

taccgcggca aatattcaga ctgeattaca gacgcacagc aatattataa ttcgtggagc 720 

gggtataaag atgaactgac atggggagct gtctggctct acttggcaac agaagaacaa 780 

caatatttgg ataaagcect tgcttcggtc tcagattggg gcgatcccgc aaactggcct 840 

taccgctgga cgctttcctg ggatgacgtc acttaeggag cacagctgct gctcgctcgt 900 

ctgacaaacg attcccgttt tgtcaaatct gtcgaacgea atcttgatta ttggtcgaca 960 

ggctacagtc ataatggaag catagaaegg ateaegtata cgccgggcgg tttggcctgg 102 0 



2 - 



cttgagcagt 
tccgattggg 
gagtatatgc 
ccgccgaaac 
cctgaaaacc 
tcgtaccgag 
gcttttaccg 
cctgat tt tc 
agctccggaa 
gcaaagaaaa 
gcgggatatt 
tcagagctga 
ggggttttga 
tcggcaccag 
tcacatgcgc 
ggacatgagc 



ggggatcat t 
tggatacaga 
taggagataa 
atccgcatca 
atcgccatac 
atgacataac 
gcaacgtagc 
cggagaagga 
acagctatac 
ccgatcaat t 
ccgccgaaga 
agccgcatga 
tttatccagg 
acggaacgtc 
ttctgaagac 
ccggttacta 



gcgatacgct 
aaaagcgaaa 
tccgcagcag 
ccgtacagca 
cctatacggc 
agattatgcg 
gaaaatgtt t 
aacacctgag 
tgaaatccgg 
gtctttccgc 
tataaaagtc 
cgcttcaaag 
cggtcaat cc 
tttttggaac 
gcggtatatt 

g 



tcgaatgccg 
agatatcggg 
cgaagctttg 
cacggttcat 
gcattagtcg 
tcaaacgaag 
cagctgttcg 
gacgaatatt 
gcgcagctca 
tactacgt tg 
acagccggct 
cacatttact 
gcccataaaa 
ccggaaaatg 
cctgtttatg 



cttttctcgc 
attttgctgt 
tcgttggata 
gggccaatca 
gcggtccggg 
ttgcgatcga 
ggaaaggcca 
ttgcagaggc 
ataaccgt tc 
acttgacgga 
ataacgaagg 
atacagaagt 
aagaagtgca 
accactctta 
atgatggacg 



tttcgtttat 
tcggcaaacg 
cggtaaaaat 
gatgaatgtg 
aagggacgat 
t tataatgcc 
tgt tccgctg 
atcaat caac 
gggatggccg 
agctgtagaa 
ggcct cggta 
cagct tcagc 
gttccgcctt 
t cagggtctg 
gctcgtt tt c 



<210> 10 

<211> 646 

<212> PRT 

<213> Bacillus 



<400> 10 
Met Lys Ala 

1 

Ala Ser Phe 
\ ■ 

His Asn Tyr 

35 

Gin Arg Ser 
50 

Asp Ser Gly 
65 

Gly Trp Tyr 

Tyr Ser Ala 

Tyr Lys Glu 
115 

Ala Thr Asp 
130 

Gly Gin Val 
145 

Glu Val Met 

Pro Gly Ser 

Ser lie lie 
195 

Ala His Ala 
210 

Tyr Ser Asp 
225 

Gly Tyr Lys 



Leu Cys 
5 

Ser Glu 
20 

Ala Glu 

Gly Arg 

Leu Glu 

Asp Ala 
85 

Ala lie 
100 

Ser Gly 

Tyr Phe 

Gly Asn 

Pro Met 
165 
Asp Leu 
180 

Phe Lys 
Lys Gin 
Cys lie 

Asp Glu 

245 



Leu Ala Leu Leu 
Lys Thr 
Leu Leu 



Leu Pro 
55 

Asp Gly 
70 

Gly Asp 

Leu Ser 

Gin Leu 

Leu Lys 
135 
Gly Ala 
150 

Lys Arg 

Ala Gly 

Pro Thr 

Leu Tyr 
215 
Thr Asp 
230 

Leu Thr 



Arg Ala 

25 
Gin Lys 
40 

Glu Asn 



Lys Asp 

His Val 

Trp Ser 
105 
Asp Ala 
120 

Ala His 

Leu Asp 

Pro Ala 

Gly Thr 
185 

Asp Ser 
200 

Asp Phe 

Ala Gin 

Trp Gly 



Val lie 

10 

Ala Ser 

Ser Leu 

Ser Arg 

Val Gly 
75 

Lys Phe 
90 

Val Tyr 

Ala Leu 

Thr Ala 

His Ala 
155 
Tyr Lys 
170 

Ala Ala 

Ser Tyr 

Ala Asp 

Gin Tyr 
235 
Ala Val 

250 



Phe 

Ala 

Leu 

Leu 

60 

Leu 

Gly 

Glu 

Asp 

Pro 
140 
Trp 

He 

Ala 

Ser 

Arg 
220 
Tyr 

Trp 



Met Ser He 
15 

Glu Tyr Pro 
30 

Tyr Glu Ala 

Trp Arg Gly 

Leu Thr Gly 
80 

Pro Met Ala 
95 

Arg Asp Ala 
110 

lie Lys Trp 



Ser 

Glu 

Phe 
45 
Asn 

Asp 

Leu 

Tyr 

Asn 
125 

Tyr Glu Leu Trp 
Trp 
Asp 
Leu 



Glu 
205 
Tyr 

Asn 

Leu 



Gly Pro Ala 
160 

Ala Gly Cys 
175 

Ala Ser Ala 

190 

Lys Leu Leu 

Arg Gly Lys 

Ser Trp Ser 
240 

Tyr Leu Ala 

255 



1080 
1140 
12 00 
1260 
1320 
1380 
144 0 
15 0 0 
156 0 
1620 
1680 
1740 
1800 
1860 
1920 
1941 
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Thr Glu Glu Gin Gin Tyr Leu Asp Lys Ala Leu Ala Ser Val Ser Asp 

260 265 270 

Trp Gly Asp Pro Ala Asn Trp Pro Tyr Arg Trp Thr Leu Ser Trp Asp 

275 280 285 

Asp Val Thr Tyr Gly Ala Gin Leu Leu Leu Ala Arg Leu Thr Asn Asp 

290 295 300 

Ser Arg Phe Val Lys Ser Val Glu Arg Asn Leu Asp Tyr Trp Ser Thr 
305 310 315 3 20 

Gly Tyr Ser His Asn Gly Ser lie Glu Arg lie Thr Tyr Thr Pro Gly 

325 330 335 

Gly Leu Ala Trp Leu Glu Gin Trp Gly Ser Leu Arg Tyr Ala Ser Asn 

340 345 350 

Ala Ala Phe Leu Ala Phe Val Tyr Ser Asp Trp Val Asp Thr Glu Lys 

355 360 365 

Ala Lys Arg Tyr Arg Asp Phe Ala Val Arg Gin Thr Glu Tyr Met Leu 

370 375 380 

Gly Asp Asn Pro Gin Gin Arg Ser Phe Val Val Gly Tyr Gly Lys Asn 
385 390 395 400 

Pro Pro Lys His Pro His His Arg Thr Ala His Gly Ser Trp Ala Asn 

405 410 415 

Gin Met Asn Val Pro Glu Asn His Arg His Thr Leu Tyr Gly Ala Leu 

420 425 430 

Val Gly Gly Pro Gly Arg Asp Asp Ser Tyr Arg Asp Asp lie Thr Asp 

435 440 445 

Tyr Ala Ser Asn Glu Val Ala lie Asp Tyr Asn Ala Ala Phe Thr Gly 

450 455 4 6 0 

Asn Val Ala Lys Met Phe Gin Leu Phe Gly Lys Gly His Val Pro Leu 
465 470 475 480 

Pro Asp Phe Pro Glu Lys Glu Thr Pro Glu Asp Glu Tyr Phe Ala Glu 

485 490 495 

Ala Ser lie Asn Ser Ser Gly Asn Ser Tyr Thr Glu lie Arg Ala Gin 

500 505 510 

Leu Asn Asn Arg Ser Gly Trp Pro Ala Lys Lys Thr Asp Gin Leu Ser 

515 520 525 

Phe Arg Tyr Tyr Val Asp Leu Thr Glu Ala Val Glu Ala Gly Tyr Ser 

530 535 540 

Ala Glu Asp He Lys Val Thr Ala Gly Tyr Asn Glu Gly Ala Ser Val 
545 550 555 560 

Ser Glu Leu Lys Pro His Asp Ala Ser Lys His lie Tyr Tyr Thr Glu 

565 570 575 

Val Ser Phe Ser Gly Val Leu He Tyr Pro Gly Gly Gin Ser Ala His 

580 585 590 

Lys Lys Glu Val Gin Phe Arg Leu Ser Ala Pro Asp Gly Thr Ser Phe 

595 600 605 

Trp Asn Pro Glu Asn Asp His Ser Tyr Gin Gly Leu Ser His Ala Leu 

610 615 620 

Leu Lys Thr Arg Tyr He Pro Val Tyr Asp Asp Gly Arg Leu Val Phe 
625 630 635 640 

Gly His Glu Pro Gly Tyr 
645 
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